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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an electrode manufacturing method which can 
charge macromolecules in an active material layer sufficiently deeply and uniformly while 
electron conductivity between active material particles of the electrode is maintained. 
SOLUTION: By using a battery electrode involving a porous active material layer, and the 
mixed liquid which includes a polymer and the liquid which is slightly soluble to the polymer, 
the mixed liquid is held in the pores of the active material layer. It is possible to charge a large 
amount of the polymer in the active material layer sufficiently deeply and uniformly while 
electron conductivity between active material particles of the electrode is maintained. In an 
active material layer where heat generation chain reaction is most likely to be started easily at 
the time of safety test for battery such as nail stinging in a lithium battery or the like, a 
suppressing effect to start the heat generation chain reaction can be obtained, thus it is 
possible to provide a battery more excellent in its safety. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 #**# s h ows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The manufacture approach of the electrode for cells characterized by making said mixed 
liquor hold in the hole of said active material layer using the mixed liquor containing the liquid which is 
difficulty solubility to the electrode for cells which is the manufacturing method of the electrode for 
cells which made the macromolecule hold, and was equipped with the porosity active material layer, and 
a macromolecule and said macromolecule. 

[Claim 2] The manufacturing method of the electrode for cells according to claim 1 characterized by the 
rate of the difficulty solubility liquid in mixed liquor being more than 0, 1 Wt%. 

[Claim 3] Claim 1 ** characterized by mixed liquor containing water is the manufacturing method of the 
electrode for cells given in two. 

[Claim 4] Claim 1 and 2 ** to which a giant molecule is characterized by polyvinylidene fluoride, a 
polyvinyl chloride, a polyacrylonitrile, a polyvinyl sulfone, or polyimide ** containing the copolymer 
which makes them a principal component are the manufacturing method of the electrode for cells given 
in three. 

[Claim 5] Claims 1 and 2 and 3 ** to which mixed liquor is characterized by N-methyl-2-pyrrolidone ** 
containing dimethylfoimamide are the manufacturing method of the electrode for cells given in four. 
[Claim 6] The cell equipped with the electrode manufactured according to the manufacturing method 
claims 1, 2, 3, and 4 or given in five. 

[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation, 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2,**** shows the word which can not be translated. 
3 in the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the manufacturing method of the electrode for cells. 
[0002] 

[Description of the Prior Art] In order that a lithium cell and a lithium ion battery may use the 
inflammable organic electrolytic solution for an electrolyte unlike the lead accumulator which used the 
water solution for the electrolyte, a nickel-cadmium battery, a nickel hydoride battery, etc., they need to 
be equipped with various safing components, such as a relief valve, a protection network, and a PTC 
component, from the problem on the safety, and have the problem that cost becomes high. Therefore, 
instead of the organic electrolytic solution, by using a solid-state poly electrolyte more lacking in 
chemical reactivity, the safety of a cell is raised and to omit the above-mentioned safing component is 
tried. Moreover, application of a solid-state polyelectrolyte is tried also in the purposes, such as the 
flexibility of a cell configuration, simplification of a production process, and reduction of a 
manufacturing cost. 

[0003] As an ion conductivity giant molecule, many complexes of polyethers, such as polyethylene 
oxide and polypropylene oxide, and an alkali-metal salt are studied. However, a polyether is difficult to 
acquire high ion conductivity, with sufficient mechanical strength maintained, and since conductivity is 
moreover greatly influenced by temperature and conductivity sufficient at a room temperature is not 
obtained, the polysiloxane or poly FOSUFAZEN which has the comb mold macromolecule and 
polyether chain which have a polyether in a side chain, the copolymer of other monomers, and a 
polyether in a side chain, the bridge formation object of a polyether, etc. are tried. 
[0004] Furthermore, by infiltrating the electrolytic solution into a giant molecule, a gel solid electrolyte 
is manufactured and to apply to a lithium system cell is also tried. There are a polyacrylonitrile, 
poly vinylidene fluoride, a polyvinyl chloride, a polyvinyl ape phon, polyvinyl pyrrolidinone, etc. in the 
giant molecule currently used in this gel solid electrolyte. By using the copolymer of vinylidene fluoride 
and hexafluoropropylene, the degree of crystallinity of a macromolecule is reduced, it is made easy to 
sink in the electrolytic solution and to raise conductivity is also tried. Moreover, to manufacture a poly 
membrane by desiccation of latexes, such as nitrile rubber, styrene butadiene rubber, poly butadiene, and 
a polyvinyl pyrrolidone, and to manufacture the lithium ion conductive polymer film by infiltrating the 
electrolytic solution into this is also tried. 
[0005] 

[Problem(s) to be Solved by the Invention] In order to contact the active material particle and 
polyelectrolyte of an electrode good, it fully needs to be filled up with a macromolecule into the hole of 
an active material layer. Moreover, even if it is the case where a polyelectrolyte and the organic 
electrolytic solution of isolation are used together, in order to raise the safety of a cell and to reduce the 
amount of electrolytic solutions of isolation, it is desirable to be filled up with a lot of macromolecules 
as much as possible into the hole of an active material layer. 

[0006] There are an approach ****** fills up a charge collector with an active material and a 
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macromolecule at coincidence as an approach filled up with a macromolecule into the hole of an active 
material layer after adding a macromolecule to the paste of an active material particle beforehand, and 
an approach filled up with a macromolecule paste into the hole of an active material layer after ****** 
is filled up with an active material at a charge collector. 

[0007] After ^adding a macromolecule to the paste of an active material particle beforehand, although the 
approach fills up a charge collector with an active material and a macromolecule at coincidence 

can fill up an active material layer with a lot of macromolecules easily, since contact of active material 
particles is easy to be interrupted with a macromolecule, the trouble that the electronic conduction nature 
between active material particles becomes inadequate is. 

[0008] Moreover, although the electronic conduction nature between active material particles is fully 
maintained since, as for the approach filled up with a macromolecule paste into the hole of an active 
material layer after ****** fills U p a charge collector with an active material, contact of active material 
particles is not interrupted with a macromolecule Since a macromolecule paste was hyperviscosity it is 
difficult to make an active material layer permeate sufficiently deeply, it will be applied only to the part 
near an electrode surface, and could not fill up homogeneity with it at an active material layer, but it had 
the trouble of becoming little [the fill]. 

[0009] This invention makes it possible to fill up an active material layer with a macromolecule 
sufficiently deeply at homogeneity, being made in view of the above-mentioned trouble and 
maintaining the electronic conduction nature between the active material particles of an electrode. 

[Means for Solving the Problem] The electrode for cells which this invention is the manufacturing 
method of the electrode which makes a macromolecule hold to an electrode, and was equipped with the 
porosity active material layer, It is what is characterized by making said mixed liquor hold in the hole of 
said active material layer using the mixed liquor which contains the liquid which is difficulty solubility 
to a macromolecule and said macromolecule. According to the manufacturing method of this completely 
new electrode for cells It makes it possible to fill up an active material layer with a macromolecule 
sufficiently deeply at homogeneity, maintaining the electronic conduction nature between the active 
material particles of an electrode. 
[0011] 

[Embodiment of the Invention] By the method of manufacturing the electrode equipped with the 
conventional macromolecule, the trouble that it could not be filled up with a macromolecule at 
homogeneity was in the active material layer deeply enough, maintaining the electronic conduction 
nature between the active material particles of an electrode. 

[0012] Since an active material layer can be filled up with a macromolecule sufficiently deeply at 
homogeneity even if it is the case where a macromolecule is made to hold to an electrode after 
manufacturing the electrode beforehand equipped with the active material, the electronic conduction 
nature between active material particles can make a macromolecule hold to an electrode in the sufficient 
condition in this invention. 

[00 1 3] Since, as for the solution containing a macromolecule, breadth and macromolecule chains are 
[the macromolecule chain ] usually entangled into the solution, it becomes hyperviscosity. The mimetic 
diagram is shown m drawmgj. Therefore, when it is going to fill up with the mixed liquor which 
contains a macromolecule m the hole of an active material layer after manufacturing the electrode 
beforehand equipped with the active material, into the hole of an active material layer, it is fully deep 
and cannot be filled up with a lot of macromolecules. 

[0014] However, the manufacturing method of the electrode for cells by this invention is a 
manufacturing method of the electrode which makes said macromolecule hold to an electrode using the 
mixed liquor containing a macromolecule, and is characterized by making the mixed liquor which 
contains the liquid which is difficulty solubility, and said macromolecule to said macromolecule in the 
hole of the porosity electrode equipped with the electrode active material hold. Therefore, in this 
invention, since the mixed liquor containing a macromolecule contains the liquid which cannot dissolve 
a macromolecule easily, the ease of carrying out of the dissolution of the macromolecule to mixed liquor 
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can fall, and the one more nearly spherical than the case where the macromolecule chain in mixed liquor 
spreads can exist in stability. The mimetic diagram is shown in drawing 2 . As the result, a tangle of 
macromolecule chains decreased and it found out by experiment that the viscosity of mixed liquor fell 
sharply. Therefore, when it is going to fill up with the mixed liquor which contains a macromolecule in 
the hole of an active material layer after manufacturing the electrode beforehand equipped with the 
active material, in the approach by this invention, into the hole of an active material layer, it is fully deep 
and can be filled up with a lot of macromolecules. 

[0015] In this invention, since it can be filled up with a lot of macromolecules into the hole of an active 
material layer, the amount [ **** / in the hole of an active material layer ] of electrolytic solutions can 
be reduced, therefore, it can set to a lithium cell etc. - ****(ing) - etc. - the effectiveness which 
inhibits initiation of exoergic chain reaction in the active material layer which exoergic chain reaction 
tends to start in the case of the safety test of a cell can be expected, and the cell which is more excellent 
in safety can be manufactured by using the electrode by this invention. 

[0016] As a result, maintaining the electronic conduction nature between the active material particles of 
an electrode, by the method of manufacturing the electrode by this invention, homogeneity can be filled 
up with a macromolecule deeply enough into an active material layer, and a safe cell can be 
manufactured. 

[0017] In this invention, the liquid which is difficulty solubility is not limited to the matter which is a 
liquid in ordinary temperature and atmospheric pressure to a macromolecule, but when temperature and 
a pressure are changed and the matter is made into a liquid condition, the matter which is difficulty 
solubility is included to said macromolecule. 

[0018] In this invention, as for the macromolecule with which an electrode is equipped, it is desirable to 
be used as an ionic conduction nature polyelectrolyte into a cell so that it may not become the hindrance 
of ionic conduction. Moreover, since an ionic conduction nature polyelectrolyte has the strong polarity 
in many cases, it is easy to absorb moisture, C02, etc. as an impurity out of atmospheric air, and this 
may have a bad influence on the cell engine performance. Therefore, after making a macromolecule 
hold to an electrode and the aforementioned ionic conduction nature polyelectrolyte performs the press 
of an electrode, desiccation, rolling up, insertion of the electrode to a cell case, obturation of a cell case, 
etc., it is ideal to carry out humidity of the macromolecule with the electrolytic solution, and to consider 
as a polyelectrolyte by the clysis of the electrolytic solution. 

[0019] Even if it is the case where the macromolecule with which an electrode is equipped is an ionic 
conduction nature polyelectrolyte, the diffusion rate of the ion in a macromolecule is [ be / it / under / 
electrolytic-solution / comparison ] sharply slow, in this invention, the macromolecule with which an 
electrode is equipped does not serve as hindrance of ionic conduction - as - a hole - having - a hole - 
it is desirable to hold the electrolytic solution to inside. In this case, since ion can move by diffusion 
promptly in the inside of the electrolytic solution, even if it is the case where an electrode is equipped 
with a macromolecule, cell performance degradation can be controlled. Moreover, as for the hole which 
the macromolecule with which an electrode is equipped has, it is desirable that it is a free passage hole, 
and the solvent extraction method is suitable as the method of manufacturing a macromolecule for 
having this free passage hole. A solvent extraction method is the approach of manufacturing the 
macromolecule which has a free passage hole by being insolubility and permuting the 1st solvent which 
dissolved the macromolecule with said 1st solvent and 2nd solvent with compatibility to said 
macromolecule. 

[0020] The electrode by this invention is effective especially when used for the electrolyte which needs 
to be equipped with various safing components, such as a relief valve, a protection network, and a PTC 
component, from the problem on the safety, and has the problem that cost becomes high by the cell 
using inflammable nonaqueous electrolyte. Moreover, the electrode by this invention is effective 
especially when used for the lithium cell which needs to be equipped with various safing components, 
such as a relief valve, a protection network, and a PTC component, from the problem on the safety, and 
has the problem that cost becomes high. By using the electrode by this invention which made the 
macromolecule hold to an electrode, these cells can be made safer and a safing component can be 
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omitted. 
[0021] 

[Example] Hereafter, it explains using the suitable example of this invention. 

[0022] (Example 1) According to the following procedure, the negative electrode of an example was 

manufactured using the manufacturing method of the electrode for cells by this invention. 

[0023] Graphite 81Wt%, poly vinylidene fluoride (PVDF) 9Wt%, the active material paste which mixed 

N-methyl-2-pyrrolidone (NMP) 10Wt% was applied on copper foil with width of face of 22mm, a die 

length [ of 500mm ], and a thickness of 14 micrometers, it dried at 150 degrees C, and NMP was 

evaporated. This activity was performed to both sides of copper foil, and the negative electrode which 

equipped both sides with the active material layer was manufactured. 

[0024] The giant-molecule paste which dissolved PVDF10Wt% in mixed liquor (NMP(90-x) Wt% and 
water xWt% (2 x= 0. 1, 0.5, 5)) was applied to both sides of the above-mentioned negative electrode 
using the doctor blade method. As compared with the hole volume of an active material layer, the 
macromolecule paste of an overlarge was applied on the negative electrode by setting the clearance 
between the cutting edges of a doctor blade as 1mm at that time. After leaving this negative electrode for 
2 hours and making a macromolecule paste permeate into the hole of an active material layer with 
osmotic pressure, by letting between rollers pass, it did not permeate in the electrode but the 
macromolecule paste in the condition of having adhered on an electrode was removed. This negative 
electrode was made immersed underwater, free passage porosity -ized processing was performed using 
the solvent extraction method of permuting NMP with water, and PVDF was solidified, the 
concentration of the water under macromolecule paste used by the above approach the negative 
electrode (A) by this invention, (B), (C), and in order of (D) (-- 0.1 and 0. - 5, 2, and 5Wt%) were 
manufactured. 

[0025] The negative electrode (E) by the well-known manufacturing method was manufactured from the 
former like the example 1 except having used the solution which dissolved PVDF10Wt% in the 
macromolecule paste used in case a macromolecule is made to hold to an electrode to NMP90Wt%, 
without using water. 

[0026] It became clear that it fully filled up with PVDF also in the deep part of an active material layer, 
so that the water under used macromolecule paste was high concentration, as a result of observing the 
cutting plane of the negative electrode (E) by the well-known manufacturing method under a microscope 
from the negative electrode (A) by these this inventions, (B), (C), (D), and the former. Moreover, the 
chart of a value with which both sides of the restoration weight per electrode unit area of PVDF applied 
after forming an active material layer were combined is shown in Table 1 . Table 1 shows that it can be 
filled up with a lot of PVDF (s) into the active material layer of an electrode, so that the water under used 
macromolecule paste is high concentration. 



[0027] 
Table 1] 




( w t % ) 


tfj <£> n m p a 

(Wt %) 


IfePVDFII 
( g/c m*) 


(A) 


0 . 1 


8 8. 9 


3 . 6 X 1 0 " " 


( b ) 


0 . 5 


8 8 - 5 


6 . 4 X 1 0 


% m ( c ) 


2 


8 8 


8 . 9X10" 


%m ( d) 


5 


8 5 


9 . 1 X 1 0 


nm ( e ) 


0 


9 0 


1 . 1 x 1 0 -* 
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In this invention, although the reason with easy permeation of the macromolecule to a negative electrode 
is not certain, since the water in which a polymer solution cannot dissolve PVDF easily is included, the 
ease of carrying out of the dissolution of PVDF in a solution falls, and the one more nearly spherical 
than the case where the macromolecule chain in a solution spreads is considered that it can exist in 
stability. As a result, a tangle of macromolecule chains decreases and the viscosity of a solution falls 
sharply. Therefore, when it is going to fill up with a polymer solution into the hole of an active material 
layer and this invention is used, into the hole of an active material layer, it is fully deep and can be filled 
up with a lot of macromolecules. 

[0028] (Example 2) The negative electrode (F) by this invention was manufactured like the example 1 
except having used the solution which dissolved PVDF10Wt% in the giant-molecule paste used in case 
a giant molecule is made to hold to an electrode at mixed liquor (dimethylformamide (DMF) 88Wt% 
and water 2Wt%). 

[0029] The negative electrode (G) by the well-known manufacturing method was manufactured from the 
former like the example 2 except having used the solution which dissolved PVDF10Wt% in the giant- 
molecule paste used in case a giant molecule is made to hold to an electrode to dimethylformamide 
(DMF) 90Wt%, without using water. 

[0030] In the negative electrode (F) according to this invention as a result of observing the cutting plane 
of the negative electrode (G) by the well-known manufacturing method under a microscope from the 
negative electrode (F) by these this inventions, and the former In the negative electrode (G) according to 
the manufacturing method well-known from the former to PVDF having been distributed over 
homogeneity at the whole active material layer, and having fully filled up also in the deep part of an 
active material layer PVDF inclined only on the surface of the active material layer, and was distributed, 
and it hardly filled up with it in the deep part of an active material layer. Moreover, the chart of a value 
with which both sides of the restoration weight per electrode unit area of PVDF applied after forming an 
active material layer were combined is shown in Table 2. Table 2 shows that the negative electrode (F) 
by this invention can be filled up with very a lot of PVDF (s) from the former into the active material 
layer of an electrode to the negative electrode (G) by the well-known manufacturing method. 



[0031] 
Table 2] 




* <n 7jc & S 
(w t %) 


m ft 7- * - * h 

(W t% ) 


( g/ c m*) 


ftffi (F) 
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8 8 


8 . 6 x 1 0 ~ 4 


* ffi (G) 


0 


9 0 


1 . 0 x 1 0 



In this invention, although the reason with easy permeation of the macromolecule to a negative electrode 
is not certain, since the water in which a polymer solution cannot dissolve PVDF easily is included, the 
ease of carrying out of the dissolution of PVDF in a solution falls, and the one more nearly spherical 
than the case where the macromolecule chain in a solution spreads is considered that it can exist in 
stability. As a result, a tangle of macromolecule chains decreases and the viscosity of a solution falls 
sharply. Therefore, when it is going to fill up with a polymer solution into the hole of an active material 
layer and this invention is used, into the hole of an active material layer, it is fully deep and can be filled 
up with a lot of macromolecules. 

[0032] (Example 3) The negative electrode (H) by this invention was manufactured like the example 1 
except having used the solution which dissolved polyvinyl chloride (PVC) 10Wt% in the giant-molecule 
paste used in case a giant molecule is made to hold to an electrode at mixed liquor (NMP88 Wt% and 
water 2Wt%). 

[0033] The negative electrode (I) by the well-known manufacturing method was manufactured from the 
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former like the example 3 except having used the solution which dissolved PVC10Wt% in the 
macromolecule paste used in case a macromolecule is made to hold to an electrode to NMP90Wt%, 
without using water. 

[0034] In the negative electrode (H) according to this invention as a result of observing the cutting plane 
of the negative electrode (I) by the well-known manufacturing method under a microscope from the 
negative electrode (H) by these this inventions, and the former PVC was distributed over homogeneity 
at the whole active material layer, to having fully filled up also in the deep part of an active material 
layer, PVC inclined only on the surface of the active material layer, and was distributed from the former 
in the negative electrode (I) by the well-known manufacturing method, and it hardly filled up in the deep 
part of an active material layer. Moreover, the chart of a value with which both sides of the restoration 
weight per electrode unit area of PVC applied after forming an active material layer were combined is 
shown in Table 3 . Table 3 shows that the negative electrode (H) by this invention can be filled up with 
very a lot of PVC from the former into the active material layer of an electrode to the negative electrode 
(I) by the well-known manufacturing method. 
[0035] 
[Table 3] 





$ oy * % S 
( w t % ) 


tf> O N M P S 
(W t %) 


IfcPVClfi 
( S/C m*) 


& a. ( h ) 


2 


8 8 


8 . 4X10"" 


nm ( i ) 


0 


9 0 


1 . 7 X 1 0 "* 



In this invention, although the reason with easy permeation of the macromolecule to a negative electrode 
is not certain, since the water in which a polymer solution cannot dissolve PVC easily is included, the 
ease of carrying out of the dissolution of PVC in a solution falls, and the one more nearly spherical than 
the case where the macromolecule chain in a solution spreads is considered that it can exist in stability. 
As a result, a tangle of macromolecule chains decreases and the viscosity of a solution falls sharply. 
Therefore, when it is going to fill up with a polymer solution into the hole of an active material layer and 
this invention is used, into the hole of an active material layer, it is fully deep and can be filled up with a 
lot of macromolecules. 

[0036] (Example 4) The negative electrode (J) by this invention was manufactured like the example 1 
except having used the solution which dissolved polyacrylonitrile (PAN) 10Wt% in the macromolecule 
paste used in case a macromolecule is made to hold to an electrode at mixed liquor (NMP88Wt% and 
water 2Wt%). 

[0037] The negative electrode (K) by the well-known manufacturing method was manufactured from the 
former like the example 4 except having used the solution which dissolved PAN10Wt% in the 
macromolecule paste used in case a macromolecule is made to hold to an electrode to NMP90Wt%, 
without using water. 

[0038] In the negative electrode (J) according to this invention as a result of observing the cutting plane 
of the negative electrode (K) by the well-known manufacturing method under a microscope from the 
negative electrode (J) by these this inventions, and the former PAN was distributed over homogeneity at 
the whole active material layer, to having fully filled up also in the deep part of an active material layer, 
PAN inclined only on the surface of the active material layer, and was distributed from the former in the 
negative electrode (K) by the well-known manufacturing method, and it hardly filled up in the deep part 
of an active material layer. Moreover, the chart of a value with which both sides of the restoration 
weight per electrode unit area of PAN applied after forming an active material layer were combined is 
shown in Table 4. Table 4 shows that the negative electrode (J) by this invention can be filled up with 
veiy a lot of PAN(s) from the former into the active material layer of an electrode to the negative 
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electrode (K) by the well-known manufacturing method. 
[0039] 



[Table 41 






* ® 7jC # 1 
(W t %) 


( W t %) 


? fc P A N 1 1 

( g/ c m 2 ) 


n. m ( j ) 


2 


8 8 


5 . 4 x 1 0 - 4 


gfS (K) 


0 


9 0 


1 . 3 X 1 0 " 4 



In this invention, although the reason with easy permeation of the macromolecule to a negative electrode 
is not certain, since the water in which a polymer solution cannot dissolve PAN easily is included, the 
ease of carrying out of the dissolution of PAN in a solution falls, and the one more nearly spherical than 
the case where the macromolecule chain in a solution spreads is considered that it can exist in stability. 
As a result, a tangle of macromolecule chains decreases and the viscosity of a solution falls sharply. 
Therefore, when it is going to fill up with a polymer solution into the hole of an active material layer and 
this invention is used, into the hole of an active material layer, it is fully deep and can be filled up with a 
lot of macromolecules. 1 
[0040] (Example 5) The negative electrode (L) by this invention was manufactured like the example 1 
except having used the solution which dissolved polyvinyl sulfone (PVS) 10Wt% in the giant-molecule 
paste used in case a giant molecule is made to hold to an electrode at mixed liquor (NMP88Wt% and 
water 2Wt%). 

[0041] The negative electrode (M) by the well-known manufacturing method was manufactured from 
the former like the example 5 except having used the solution which dissolved PVS10Wt% in the 
macromolecule paste used in case a macromolecule is made to hold to an electrode to NMP90Wt%, 
without using water. 

[0042] In the negative electrode (L) according to this invention as a result of observing the cutting plane 
of the negative electrode (M) by the well-known manufacturing method under a microscope from the 
negative electrode (L) by these this inventions, and the former PVS was distributed over homogeneity at 
the whole active material layer, to having fully filled up also in the deep part of an active material layer, 
PVS inclined only on the surface of the active material layer, and was distributed from the former in the 
negative electrode (M) by the well-known manufacturing method, and it hardly filled up in the deep part 
of an active material layer. Moreover, the chart of a value with which both sides of the restoration 
weight per electrode unit area of PVS applied after forming an active material layer were combined is 
shown in Table 5. Table 5 shows that the negative electrode (L) by this invention can be filled up with 
very a lot of PVS(s) from the former into the active material layer of an electrode to the negative 
electrode (M) by the well-known manufacturing method. 



"0043] 
Table 5] 






(W t %) 


( w t %) 


tfePVSIi 
(g/c m z ) 


M® (L) 


2 


8 8 


9 . 8x10-" 


M. ffi (M) 


0 


9 0 


2 . 3 x 1 0 - < 



In this invention, although the reason with easy permeation of the macromolecule to a negative electrode 
is not certain, since the water in which a polymer solution cannot dissolve PVS easily is included, the 
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ease of carrying out of the dissolution of PVS in a solution falls, and the one more nearly spherical than 
the case where the macromolecule chain in a solution spreads is considered that it can exist in stability. 
As a result, a tangle of macromolecule chains decreases and the viscosity of a solution falls sharply. 
Therefore, when it is going to fill up with a polymer solution into the hole of an active material layer and 
this invention is used, into the hole of an active material layer, it is fully deep and can be filled up with a 
lot of macromolecules. 

[0044] (Example 6) The negative electrode (N) by this invention was manufactured like the example 1 
except having used the solution which dissolved DSDA polyimide (it is henceforth described as DSDA 
polyimide) by New Japan Chemical Co., Ltd. 10Wt% in the macromolecule paste used in case a 
macromolecule is made to hold to an electrode at mixed liquor (NMP88Wt% and water 2Wt%). 
[0045] The negative electrode (0) by the well-known manufacturing method was manufactured from the 
former like the example 6 except having used the solution which dissolved DSDA polyimide 10Wt% in 
the macromolecule paste used in case a macromolecule is made to hold to an electrode to NMP90Wt%, 
without using water. 

[0046] In the negative electrode (N) according to this invention as a result of observing the cutting plane 
of the negative electrode (O) by the well-known manufacturing method under a microscope from the 
negative electrode (N) by these this inventions, and the former In the negative electrode (O) according to 
the manufacturing method well-known from the former to DSDA polyimide having been distributed 
over homogeneity at the whole active material layer, and having fully filled up also in the deep part of 
an active material layer DSDA polyimide inclined only on the surface of the active material layer, and 
was distributed, and it hardly filled up with it in the deep part of an active material layer. Moreover, the 
chart of a value with which both sides of the restoration weight per electrode unit area of the DSDA 
polyimide applied after forming an active material layer were combined is shown in Table 6. Table 6 
shows that the negative electrode (N) by this invention can be filled up with very a lot of DSDA 
polyimide from the former into the active material layer of an electrode to the negative electrode (O) by 
the well-known manufacturing method. 
[0047] 



[Table 6] 
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In this invention, although the reason with easy permeation of the macromolecule to a negative electrode 
is not certain, since the water in which a polymer solution cannot dissolve polyimide easily is included, 
the ease of carrying out of the dissolution of polyimide in a solution falls, and the one more nearly 
spherical than the case where the macromolecule chain in a solution spreads is considered that it can 
exist in stability. As a result, a tangle of macromolecule chains decreases and the viscosity of a solution 
falls sharply. Therefore, when it is going to fill up with a polymer solution into the hole of an active 
material layer and this invention is used, into the hole of an active material layer, it is fully deep and can 
be filled up with a lot of macromolecules. 

[0048] (Example 7) The lithium ion battery was manufactured using the well-known electrode from the 
electrode by this invention, and the former for a comparison, and the safety test was performed. 
[0049] First, the method of manufacturing a positi ve electrode is described. 

[0050] Acetylene black 6Wt%, PVDF9Wt%, what mixed NMP15Wt% was applied on aluminium foil 
with width of face of 20mm, a die length [ of 480mm ], and a thickness of 20 micrometers, it dried at 
150 degrees C, and NMP was evaporated cobalt acid lithium 70Wt%. This activity was performed to 
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both sides of aluminium foil, and the positive electrode which equipped both sides with the active 
material layer was manufactured. 

[0051] A negative electrode [ in / to the above-mentioned positive electrode / examples 1-6 ] (A), (B), 
(C), (D), (E), (F), (G), (H), (I), (J), (K), The macromolecule was made to hold to an electrode like (L), 
(M), (N), and (O), and a positive electrode (A), (B), (C), (D), (E), (F), (G), (H), (I), (J), (K), (L), (M), 
(N), and (0) be manufactured Moreover, the negative electrode (A) manufactured in the examples 1-6, 
(B), (C), (D), (E), (F), (G), (H), (I), (J), (K), (L), (M), (N), and (0) were used as a negative electrode for 
cell manufacture. 

[0052] The polyethylene separator with a thickness of 30 micrometers was made to intervene in 
between, .and the negative electrode and positive electrode which were manufactured as mentioned 
above and which made the giant molecule hold on the same conditions were rolled in piles, and were 
inserted into the stainless case with height of 47.0mm, a width of face [ of 22.2mm ], and a thickness of 
6.4mm of a square shape. Mix ethylene carbonate (EC) and dimethyl carbonate (DMC) at the rate 1:1 of 
a volume ratio, and the electrolytic solution which added LiPF6 of 1 mol/1 is poured in. The cell (A) of 
nominal capacity 400mAh, (B), (C), (D), (E), (F), (G), (H), (I), (J), (K), (L), (M), (N), and (O) were 
manufactured. The concentration of the water in the polymer solution used for restoration of the 
macromolecule to the electrode used for each cell is shown in Table 7. 
[0053] 





th ff) 7fr >4> 3 
T /J\ 7; S 

(W t X) 


4T»J LsRStig^ 


mm (a) 


0 . 1 




mm ( b ) 


0 . 5 




tttt ( c ) 


2 




mas (D) 


5 




mm ( e ) 


0 




m m ( f ) 


2 




ma ( g) 


0 




«fc ( H) 


2 


£±#<Dftft*U ft*tt* bfcfr-s fc. 


'in ( i ) 


0 




Si (J) 


2 




mm ( k) 


0 


££#ttft. %f#£bfe 0 


mm ( to 


2 




mm (m) 


0 




ttffi ( N ) 


2 




mm ( o ) 


0 ' 


ft. b feo 



By clysis, the macromolecule which forward and a negative electrode hold was swollen with the 
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electrolytic solution, and became a polymer electrolyte. In the electrode, the hole with which neither an 
active material nor a macromolecule exists existed, the electrolytic solution was filled in the hole and the 
hole of a separator, and it became the cell which used together a polymer electrolyte and the electrolytic 
solution of isolation. If the internal pressure of **** (the so-called relief valve of a non-revert type) and 
a cell rises a slot to the above-mentioned stainless case, a crack will arise into the part of the slot and the 
gas inside a cell will be made to be emitted, and it was made for a cell case not to explode. 
[0054] The comparative study of the following safeties was performed using these cells (A) (B) (C) 
(D), (E), (F), (G), (H), (I), (J), (K), (L), (M), (N), and (O). After charging and charging by the constant 
voltage of 4.5V continuously to 4.5V with a 400mA current in a room temperature for 2 hours using 
these cells, the cell was stabbed with the nail of the diameter of 3mm, and was made to penetrate it The 
result is shown in Table 7. 

[0055] From the result of Table 7, it can be said that the cell (A) manufactured using this invention, (B), 
(C), (D), (F), (H), (J), (L), and (N) are the cells which excelled the cell (E) manufactured by the well- 
known approach from the former, (G), (I), (K), (M), and (O) in safety Since the electrode by this 
invention was filled up with a lot of macromolecules than the electrode manufactured by the well-known 
approach from the former in the electrode, this is because the internal pressure rise of the cell by 
evaporation of the calorific value by the chemical reaction of the electrolytic solution and the electrode 
by generation of heat in an electrode can lessen the amount [ **** ] of electrolytic solutions and 
according to the internal short circuit at the time of pegging and the electrolytic solution was suppressed. 

[0056] In an example, as a giant molecule in the manufacturing method of the electrode for cells by this 
invention made to hold to an electrode, although poly vinylidene fluoride, a polyvinyl chloride, a 
polyacrylonitrile, and polyvinyl sulfone ** are using DSDA polyimide Even if it is independent, or it 
mixes and it uses the following giant molecules, in addition, good polyethylene oxide, Polyethers, such 
as polypropylene oxide, a polyacrylonitrile, Poly vinylidene fluoride, a poly vinylidene chloride, 
polymethylmethacrylate, Polymethyl acrylate, polyvinyl alcohol, the poly methacrylonitrile, polyvinyl 
acetate, a polyvinyl pyrrolidone, polyethyleneimine, polybutadiene, polystyrene, polyisoprenes, and ' 
these derivatives. Moreover, polyimide should just be a macromolecule which is not limited to DSDA 
polyimide and has an imide radical in a principal chain. Moreover, the copolymer which used as the 
principal component the various monomers which constitute the above-mentioned polymer may be used. 

[0057] Although water is used in the example as a liquid which is difficulty solubility to the 
aforementioned macromolecule used in the manufacturing method of the electrode for cells by this 
invention In addition, :methyl alcohol with which the effectiveness as the case of water that it is the 
same when it is difficulty solubility is acquired to the giant molecule of the above [ the liquid ] when the 
following liquid is used, Various alcohol, such as ethyl alcohol, propyl alcohol, and butyl alcohol, 
Hydrocarbons, such as a pentane, a hexane, benzene, toluene, and a xylene, A methyl chloride, 
dichloromethane, chloroform, a carbon tetrachloride, a dichloroethane, Phenols, such as halocarbons, 
such as tnchloroethane, a phenol, and cresol, Nitrides, such as ester, such as fatty acids, such as ketones, 
such as the ether, such as diethylether, and an acetone, a formic acid, an acetic acid, a propionic acid, 
and butanoic acid, methyl formate, an ethyl formate, methyl acetate, and ethyl acetate, nitromethane,' 
nitroethane, a nitrobenzene, and an acetonitrile. 

[0058] As a solvent which dissolves the giant molecule used for the mixed liquor containing a giant 
molecule in the manufacturing method of the electrode for cells by this invention in an example, N- 
methyl-2-pyrrolidone ** is the ether, such as carbonates, such as good propylene carbonate, ethylene 
carbonate, dimethyl carbonate, diethyl carbonate, and ethyl methyl carbonate, wood ether, diethylether, 
ethyl methyl ether, and a tetrahydrofuran, dimethylacetamide, and 1 -methyl-2-pyrrolidinone, even if it' 
uses the following solvent although dimethylformamide is used in addition. 

[0059] In said example, although graphite is used as a negative-electrode ingredient slack compound In 
addition, the alloy of aluminum, Si, Pb, Sn, Zn, Cd, etc. and a lithium, Lithium nitrides, such as 
carbonaceous ingredients, such as a transition-metals multiple oxide of LiFe203 grade, transition-metals 
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oxide of Mo02 grade, graphite, and carbon, and Li5 (Li3N), tin, the oxide of silicon, metal lithium foils, 
or such mixture may be used. 

[0060] Furthermore, let a positive-electrode ingredient slack lithium be the compound in which 
occlusion emission is possible in said example. Although LiCo02 was used, it is not limited to this. 
Besides this, the multiple oxide and the oxide which has a tunnel-like hole expressed with an empirical 
formula LixM02 or LiyM 204 (however, M transition metals, 0<=x<=l , 0<=y<=2), and the metal 
chalcogen ghost of the layer structure can be used as an inorganic compound. As the example, LiCo02, 
LiNi02, LiMn 204, Li2Mn 204, Mn02 and Fe02, V205, V6013, Ti02, and TiS2 grade are 
mentioned. Moreover, as an organic compound, conductive polymers, such as the poly aniline, etc. are 
mentioned, for example. Furthermore, an inorganic compound and an organic compound may not be 
asked, but the various above-mentioned active materials may be mixed and used. 
[0061] Moreover, in said example, although the electrode for lithium ion batteries and the lithium ion 
battery using it are manufactured, even when it is not limited to this and uses for primary cells, such as 
rechargeable batteries, such as a lead accumulator, a nickel-cadmium battery, and a nickel hydoride 
battery, and a lithium primary cell, it is effective. 
[0062] 

[Effect of the Invention] As stated above, the manufacturing method of the electrode which makes a 
macromolecule hold to an electrode by this invention The mixed liquor containing the liquid which is 
difficulty solubility is used to the electrode for cells equipped with the porosity active material layer, and 
a macromolecule and said macromolecule. It makes it possible to be filled up with a lot of 
macromolecules deep enough to homogeneity into an active material layer, being characterized by 
making said mixed liquor hold, and fully maintaining the electronic conduction nature between the 
active material particles of an electrode into the hole of said active material layer. The cell equipped 
with the electrode by this invention as a result can reduce the amount [****/ in the hole of an active 
material layer ] of electrolytic solutions. 

[0063] therefore, it can set to a lithium cell etc. — ****(ing) — etc. - the effectiveness which inhibits 
initiation of exoergic chain reaction in the active material layer which exoergic chain reaction tends to 
start in the case of the safety test of a cell is acquired. As stated above, the cell which is more excellent 
in safety can be manufactured by using the electrode by this invention. 

[Translation done] 
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#ffiTU mm^mfrma. o **^^T'j>&»^stJ:.sflffi ( i ) cowmmzm 

mitm%tziFtethzttf?zhi><7it%z.bti. mmx-wmuzttim. *9tmzxinm (h ) iz&^x 

h. testLT. fkfrmm±<m?>-^tfm-L. m »4. pvc(4ffi^Ji<D^t^--t#fiLTfcD. *s 

Ghfrf-mmzimix o t ttimiz. *a0j£ja»fc« a^^T^&gffcati&jifii < i > fcfcwra. p 

[0032] (mtm3) fmiz&ftTtimzitm istmmm^Lfzmizm^LiiPvc^ wmtm 

izm^&mfrf^-x hz. x*mfc\z-)\, < p vc > mim'ocDimmMcQ. vmzmitizmcn-fzmm 

1 0Wt%5rNMP88Wt%fc7K2Wt%cO^Jgt 20 t^T. il3*>£>. *f£«9]fc:J:6«& (H) »4. 

«fBL*^£ffl^/^fcfcW4. HM0H1 fcRKlcL ^>^»rCftl.S#ffitcJ:Sftffi ( I ) iztflX. Hffico 

X. *milz£hm (H) £S!ttU:„ igiBmW^t^^SiOPVC^S-ts^t^T'^ 

[0033] SSeSSH^fiWStf 4R|cJHv**S»- S ~ktfhfr& . 

^-Xht, *$Jflwn:PVC10Wt%£NMP [003 5] 

9 owt %tcig»U:igiK£/fjv^ t EUHi, HifeW* [*3 ] 





(W t %) 


(w t JO 


sicsat * t # r 

§fcPVCH 
U/cm*) 


fifi(H) 


2 


8 8 


8 . 4 x l 0 ~ 4 


it® ( I ) 


0 


9 0 


L 7X10" 4 



w?±Miz&T-t&. &~>x. mmmmftizfttt 40 
[0036] (nttn4 ) mmzisiH'z&mitm 

fcffli^SsJH^-xHc. ^ur^Un-h'J/P (P 
AN) 10Wt%£NMP88Wt%fc*2Wt%?)jg 

[0 0 3 7] «ffi(Cg^5r«»^S|gt:fflv^©^ 
i^-Xhfc. *£fflVvf(;:PANl OWt%£NMP*50 



* 9 o wt %mm Ltzm&i m^tiz t wm. mmm 
4 t mmiz lx . mkt^&mbimimizx mm 

(K) £f?f£L*r. 

[0038] znt>co. *miiz£inm < j > 
jfeA^^tt-cisgf^ffitcisMflg (k) wmmzm 
mm-mmt^^ *muz£z>n& ( j > cfc^-c 

PANI4?J!|i!«fl^ftt^-t^LTfcO. ?S 
*^^»T'*S!Sfm{CiSftffi (K) fciiV^Ttl. P 

Amm®mv>$m?>MzM'>xftifiixt> t ), a% 
mmmzmjiLLfzmzmifiLtiPANa). wm®m 

^^rcfc&s^ffiti&ag (k> izatx. n&c7) 
ffimm* mssizzmnp an z t 



[0039] 



(6) 

* * [114] 



10-199570 



1 0 





(Wt %) 


^- 7, Y 
(W t %) 


SfcPANIS 
( B/c m') 


fl& ( J) 


2 


8 8 


5.4x10-* 


nm (k) 


0 


9 0 


1 . 3 X 1 0 -* 



[0040] ( mtm s > mmizmftmmzit&m 

izm^&mfrf^-xHz^ XVt->ux)i>X> (pv 

S) 1 0Wt%£NMP88Wt%fc*2Wt%c9iS3- 

mtzmmLKmmtm^tiz tmui. 9mmi tmm 
[0041] mffit'W^^ffift^^sntffl^s^ 
9 o w t xtagw uzm&zm^tiz t ami, mm* 



10 (M) £Sf£L*:. 

[0042] ztit>cr>. ^muzxmm ( l ) mf$t 
Xfr^'jtfax'hmftmtzx&nm (m) cowirffi^ 

fitMT-S^L^fe*. *WMz£&nm (L) tfcV^T 
*^^T'*SS!f££teJ:6ftffi (M) fcfcivni. P 

vste%mnm?mR(?>Mzffi-?xfti5ixt5*). 

CScT. «5*»£k (L) ^ 

t>&tov$>z>mttmiz£&fim w (c^lt. sho 
ismmwzimk&mcopvszim-t&zttfX'Z 

[0043] 
[*5] 





( w t % ) 


•fONMPi 
(WtX) 


SfePVS Sfi 
( ff/c m 1 ) 


£fii (L) 


2 


8 8 


9 . 8 x 1 0 "* 


mm (m) 


0 


9 0 


2.3X10" 4 



&)>x'\i%\,w. m-?mmtfp v s zmmLm^** 
*x,T»sfcK>e, ^^pvs^sfwlbs*^ 

Kfr'^iHtfiT^S. Hot, ^)S«c07L4>^iH^ 40 
a£iS£3fcSLJ: d t Uzmtz. *$tWZm^t:W&lz 

^■&Z.ttfX'£&. 

[0044] mm6)m&izisfr?zm2-£&m 

Atf>M $ H (£lftDSDAiK!M S Kfcffi^) 1 0W 
t NMP 8 8W t %t& 2W t 

^fmm^tizttmi. mtmitmmizLx. * 

f&BJJfci&ftffi (N) 5rS#Lfc. 
[0045] Sffi(^^^«S$-li-S^cfflV^iS^*50 



★ T^-Xht, TRS-JflU-^D S DAtK'J -f 5 K 1 0W 
t%£NMP90Wt %(Cgftt t £j8i8£ffl V t a 

mt. motM6tmmtzLx. mm^mxhm^ 
mizxznm (o> zmfttK. 
[0046] zn^co. *mnz£$>nm <n> mm 
m*b'Maxt>mftmzsi2>n& (o> ofljBriiSrgi 
mmx-mmi*:®^ *%mizj:z>n.m (n> fc^vt 

fc*tU «£**^^rfait'*SS^tj:&ftffi (o) t 

fc^Ttt. dsdaxoj $.v\m#mmmmc?>?>.iz 
ztix^bfr^K. ttz. mmmm&Ltzmzwm 

*IKBfcJ;Sftffi (N) taa&ft^&JarcfcSl!! 
#a^J:?.*ai (O) (dttLT. 



(7) 



11 



^¥10-199570 
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ff(C^fiODSDA,-KU>f 5 Viftm-tZZttfX'Zh * [0047] 





(WtX) 


(W t %) 


(g/cm 1 ) j 


mm (n> 


2 


8 8 


8 . 8 x 1 0 ~* 


(0) 


0 


9 0 


2 . 2 x 1 0 -* 



SSsWffFU vSig+'DBSfr^li. J: 9 

[0048] (mmm7 > *sp»kj:s«k,^ it« 
[0049] zr. iEm<mftm£m&rz>„ 

[0 0 50] 3M*^hSUf->A7 0Wt%. r-fef-u 
y/7 7^6Wt%, PVDF9Wt%. NMP15W 
t%£S£Ut:k<D£II2 0miru fiJ480mm. % 

[oo5i] ±ie«jEffit. mimi-6iztm&nm 

(A) . (B) . (C) . (D) . (E) N (F) . 
(G) . (H) , (IK (J) . (K) % (L) . * 



* (m> . (n) w (o) tmmizixm&iz^H L i 

«Rf5-g\ IE& (A) „ (B) „ (CK (DK 

(E) , (F) , (G) . (H) , ( I ) „ (J) , 
(KK (LK (M) . (N)&V(0)ZmftL 

ffLfcfcSUK (B) s (CK (DK (EK 

(F) . (G) „ (H) % (I) , (J) . (K) . 
(LK (M) . (N) RXf (O) £ffllv£. 
[0052] _hie<9 i 3 k LTSfe P|-£ttTiS 

xv^vy^nv-fiit&z^xmtoxm. m 

47. Omm, S22. 2mm. S$6. 4mm<7)ft& 

h (EC) t^f-^-iK*— b (DMC) SrflcRJt 
$1 : 1T^£U lmo l/l(7)Li PF 6 £JI!i.Jt 
»J??8£&?BtLT. ^»®S4 0 0mAh^«fft 
(A) , (B) % (C) „ (D) v (E) . (F) . 

(G) . (H) . ( I ) . ( J) . (K) . (L) . 

(m) „ (n> mf (o) zmftLti. #m?fttffl^7t 

mtz^-t. 

[0053] 
[*7] 



(8) 8^10-1 99 570 

13 14 





(w t 96) 




sa (a) 


0. 1 




S* (B) 


0.5 




t% ( C) 


2 




Sift (D) 


5 




mm (e) 


0 




Sift ( F) 


2 




ma (o 


0 




m«j (H) 


2 




( i ) 


0 




«ffe ( j ) 


2 




Sift (K) 


0 




il ( L) 


2 




mm (m) 


0 




mm (n) 


2 




Sift (0) 


0 * . ' 





©Hftlifti: Srfifffl LfcSSfc $r->fc. ±fB*^y . fTHLBfcOrtSSfflJgfcrJ: sMfcJ; § . ©Sift 

aW)^*««cajS*L6 J: 5 U ©fi^-x#fig&{ [0056] HtfctWcfcwm. *5gHJ!fcJ: SWftflM 

[00 54] ;i*L6a«t (A) . (B) . (C) . XVlZ-yfyyjtotJj V. tfyfiffct'^/K #VT 

(D) % (E) . (F)„ (GK (HK (I). 7Vu-VV)V. iKUtf^XiMsXXUDSDA^U 

(J). (K). (L). (M) . (N)fttMO)£ 40 4 5 K£ffiJHLTH*#. *<0«C. JK^J; SSrBiH 1 

^T4. 5V£T'3reU m^X4. 5V<r)%MKX'2 /K ^'-JT^'Jo- Mi;K t'z'Jfy7W7^ 

I^E«L^ 3mmS<Ofl"5:Wfifc«ILT«jl§-y: F„ dfUfBfttT-UrV. #11 'J P—K 

fc. -e«tes^^7 est. #u jtf-^r^ y i— k #y t'-^r^n-vK #y 

[0055] 7 . *%HJS:fflv^T»f^ Lfz *f-7 'J h y ;k y t'^T-tr- h . #>J t'^ 

mift(A). (B). (c). (DK (FK *eo'JKx ^'jxfl/y>fsx df'J^i^xx 

(h) . ( j) » (l) m (N) t¥**^»rc #yxf-vy. #y>f yr^yfcJ:^^^^*. 

*>l.*&tJ:oTg^Ucmift (E) x (G) . ^>J>f $ HliDSDA^y>f S H{^^3iiS*> 

(I). (KK (M)^(0)iy tgc^ttfcffih.* 50 <nX'\i%< . ±«t>f S FS^W-r&S^F-CAtilf J: 
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[0057] «t«fctj^Tii. *mizx znmmm 

T)Vn-)V^ ^y?y, M^y. 's.y-tfy. h/px 
y s *i/U>%t'e>imbm. &ft*?-;k x7od^ 
?y. ;dd*U, m&tm. is-?auai?>^ h 

x-r;k T-fehy&4r*>*hy. mt. Tot 
itffit.* gS8x^-;^if(0XXT^, -but? 

[oo58] nte^{cfc^T«. ism?ftfflm 
?mm-?z>mmk lt n -* +>v- 2 - en u f yx 

^MI£fflvvtkJ:^: rnbvy#-#*-K xf- 
py;<r-;K*-K v*f-/P#-;tf*-K iS^tvti 
-**-K xfvMf^-**-h&fc'co^xx 
r/k S^f-AX— f/k -;xf*x-f;k xf-;M 
f-AX-r-'K f h7t Kn75y^t'«x-f ;P, x 
y^T-fehTSK. l-^f*-2-tDiJi/7y„ 
[0059] «ffl«tWlC*»vttt, ft«ttf}£* ft£ 

yntlxyvyrJ biffiftLX^&ff^ -ecoffit. a 

k Si, Pb. Sn, Zn, Cd^t yf->Afc0>£ 
LiF e! 0 3 ^)^I«Mim MoO^ 

atk Li 5 (Li 3 N) misMca+vi*. mtwiy 
4m<m\m. t>L<»±&gy?->A?g. x\$z.tit,a> 
m.&fam^xi>£\,\ 

[0 0 6 0] I3mft09fcisvvt<i, lEffitm 

£6 »J ^^ASrHSmaj^rig^L^li: LT L i C o 
OzZQfflUdtfi. Ztl£m%.ZtlZ>t><DX'ltt\\ Z 
iUBCt. M&fciiVlt LT.i. ffljfc£Li,M02. 
2fcfiLiyM 2 04 (fc/iL, MtiS^S. OgxS 



(9) ^¥10-1 99570 
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1. 0gyS2) -e^Sft*. X&ttflftK hy*/MK 
OTL^^tiKftltL SttfiliScO^JR^^ayy^S: 
flft*4 LTtt. LiCoO 

2. LiNiOa, LiMm04, Li2Mn2C>4. Mn 
O2. FeOi, V20 5s VsOia, Ti0 2 . TiSjf 

aw wis. jmt&fotixa. musxv 

10 [ 0 0 6 1 ] Mfffi»t0«(CtJ^T«. 'J 

^•y«i!!ffliomffi&t^-etL^fflv^yf->A>f^y®fi 

[0062] 

im\<m&\ v±m«Jz£o^ *mizxi. mm 
t,zttiH-zm£itz> , &m<7)%mmi±, mmsmm 
*mz.iz%wmmt. »^f-krnm»^znixm 
20 mfmx-h&mfttZ'ktss.&mtzm^. mimm 
mvfawzmm&mz#mz-$h z t zmmt-tt t> 

%vmmwz+ttizm<#?-iz$'&comiH L 
zim-t& z t fc-nwc*-*, . ism t lt . i 

[ 0 0 6 3 ] Sot . y Amjft^fc'tcijt^ . stjpj 

L^fc'0«?fi(7)^ttlS»^{^ 
fflS&L^V^jM^rtfcfcv^T. 

[HI ] r^T i: , ma£iihft=FlzttLxmmM&Th& 

m#z$z&m&m<7)mmx'*>&. 

[H2] ©iH^t. B$fB©M=*fLTit?^»fttTS>& 
[«F^gJ9i] 

1 mft?$mMLx^m®. 

40 2 ^fflt^T'/w&^T^^TV^S^H 1 ® 

3 tt^£%tz&£mx-mmzfr(£t2> 



(10) 



^¥10-199570 



[02] 




